Reflex vascular responses to cooling were studied in subjects with neurologic disorders, with a younger and an elderly "normal" group being used for comparison. By and large the responses were mirror images of those described for the Gibbon-Landis procedure. It was demonstrated that normal reflex responses to cooling as well as to warming are dependent upon the integrity of sympathetic innervation.
EVIDENCE of vasoconstriction in remote
skin areas in response to local application of cold has been reported by various investigators.t-6 Pickering7 studied this respouse thoroughly; he showed that immersion of one hand and forearm in cold water produced a transient vasoconstriction of the opposite hand.
Two modes of action are probably involved in the reflex vasoconstrictor response to cooling an extremity, one transient due to afferent nerve stimulation, and one longer lasting due to the cooling of a body of blood which reaches the vasomotor centers.5 This represents a Gibbon-Landis procedure with an opposite sign. 8 The reflex vasoconstriction is considered a measure of conserving body heat. 9 Since the original work of Cannon and his co-workers,'0 altered responses to vasodilator stimuli in sympathectomized limbs have been the subject of several independent studies. ' The following groups were compared: group 1, 5 young healthy adults; group '), 6 elderly adults with demonstrable cardiovascular disease; group 3, 6 patients with peripheral occlusive arterial disease; group 4, 6 patients with hemiplegia; group 5, 7 patients with synlpathectomy; group 6, 4 patients with transection of the spinal cord.
RESULTS
Basal flows in young miormal subjects were higher than in elderly subjects without demnonstrable cardiovascular or nieurologic lesions; the blood flow changes inl resP)ose to a vasoeonstrictor stimulus (coolinig) showed the following trend: Peripheral blood flow detreased by In the 4 paraplegic patients, the average basal flow was somewhat higher than in the patients with obliterative arteriosclerosis, but do not interfere essentially with reflex responses to vasoconstrictor stimuli; it should be noted, though, that the decrease of blood flow ini the hemiplegic limbs was smaller than in the comparable group of elderly subjects without neurologic or cardiovascular disorders. Three of the 6 hemniplegic patients have some degree of peripheral arterial occlusive disease, and their blood flows are therefore in general more nearly comparable to the group with obliterative vascular disease than do those without it.
The results obtained in the surgically symiipathectomized group (increase in blood flow) were rather expected, since a "paradoxical" pattern in the reflex response to warming (decrease in flow) had been observed previous-W.P.
. , 1 ly. The physiologic mechanism of such "reversal" of response to warming and cooling remains obscure and no satisfactory explanation can be offered so far. The same speculation as presented concerning reflex responses to warming17 may be mentioned here: sympathectomy possibly alters an enzymatic process in the vessel wall that is most probably responsible for vasomotor activity, namely, the catecholamine-amine oxidase reaction. 26 It is unexplained why such alteration should become manifest only when a vasomotor stimulus (either vasodilator or vasoconstrictor) is applied. It may also be recalled again that Cannon and his co-workers27' 28 have shown many years ago that denervation of an organ or part renders it more sensitive to epinephrine.
The reflex vasomotor responses to cooling in the paraplegic subjects were dependent on the level and completeness of their respective lesions similar to their previously reported reflex responses to warming. This corresponds to the accepted neurophysiologic concept, that sympathetic outflow to the lower extremities most probably starts at about the level of T5-T6. 29 In keeping with that concept, 2 paraplegic patients with documented lesions at T6-T8 and Tl-T12, respectively, displayed " normal" reflex responses to cooling: their blood flow decreased. The 3-fold increase in blood flow in response to cooling, that was encountered in the paraplegic patient with multiple sclerosis and therefore undetermined locations of lesions, indicates, in all probability, an impairment of sympathetic pathways in the cord above T5, since a subject with documented "high " transection exhibited the same response; blood flow in this limb increased almost 3-fold in response to cooling. It can be said that, by and large, patients with high transection of the cord (above T5) behave in a manner quite similar to that of subjects after surgical sympathectomy.
SUMMARY
Reflex vascular responses to a physiologic vasoconstrictor stimulus (cooling of one upper extremity) were ascertained in young healthy adults, elderly patients without demonstrable cardiovascular disease, hemiplegic patients, paraplegic patients, and subjects after surgical sympathectomy. Both young and elderly "normals" responded to cooling with a decrease in blood flow (reflex vasoconstriction). Hemiplegic patients (with arteriosclerosis) showed but small decrease in blood flow response to cooling similar to a control group of patients with obliterative arteriosclerosis. Pre-Harveian Doubts of Galenic Doctrine The basic problem of both Galen and Servetus was how to move the blood from the right ventricle of the heart to the left. Galen had declared that the blood sweated through minute openings in the septum of the heart although there was some passage by anastomosis between the minute branchings of veins and arteries. Servetus announced that the transit occurred by a long course through the lungs although a very little blood, as he said, may pass through the septum of the heart. We may then say that there were two possible routes for the blood and that by the closing of the one, the other became essential, and already Vesalius in 1543 had east some doubts on the passage through the septum of the heart although his complete denial of this route does not appear until 1555. Nevertheless, the doubt is there from 1543, and either in relation directly to Vesalius or through the influence of his book there must have been discussion on this point amiong physicians although they were still too timid to express their anti-Galenical stand in the permanence of print. In essence, Servetus without doing violence to the anatomical facts of Galen, "the traditional authority," simply made what might be called a quantitative reversal in the functions of the parts involved by stating that the bulk of the blood passed through the lungs from the pulmonary artery into the pulmonary vein, of course, by anastomosis between the veins and arteries described by Galen, while a very little, as Servetus said, might pass through the septum of the heart. It seems quite possible that Servetus did not actually believe in the permeability of the septum, but Galenical tradition caused him to refrain from a clear denial. 
